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The History of Technology As a Source of Appropriate Technology CARROLL PURSELLO ALTERNATIVE TECHNOLOGY (or Appropriate Technology-the two terms are usually used interchangeably) is a subject of increasing concern to policy makers at all levels of government, and presumably in corporate board rooms and union halls as well. At the present time most of the funds and attendant expectations are focused, quite properly, on engineering innovations. Such engineering research is critical if we are to move forward, and our society spends far too little on this key activity. One way of supporting this process is, however, too easily overlooked. The history of technology-both as a pool of information about pre-existing techniques and as a method of understanding those techniqueshas the potential of suggesting new resources to engineers and policy makers and new problems to historians.
DEFINING TERMS AND OBJECTIVES Definitions of appropriate or alternative technology are many, but share a large area of congruence. Science magazine writes that appropriate technology generally means technology that is small, easy to understand and maintain, cheap, dependent on local resources, and fitted to local needs. It makes heavy use of renewable resources ... and makes minimal demands on capital and on nonrenewable environmental and energy resources.'
This definition, of course, shares much with Lewis Mumford's concept of a democratic technology, one which he called "mancentered, relatively weak, but resourceful and durable," one which drew upon the small scale method of production, resting mainly on human skill and animal energy but always, even when employing machines, remaining under the active direction of the craftsman or the farmer, each group developing its own gifts, through appropriate arts and social ceremonies, as well as making discrete use of the gifts of nature.2
The concept is an old one in American history, and directly related through time to Thomas Jefferson's description of an American steam engine as one which embodied "the valuable properties of simplicity, cheapness, and accommodation to the small and numerous calls of life." "The smaller engine," he wrote, "applicable to our daily concerns, is infinitely more valuable than the greatest which can be used only for great objects. For these," he warned, "interest the few alone, the former the many."3
The current interest in such technologies is not difficult to document. In the University of California, the Appropriate Technology Program defines its subject as technologies that are more careful of people and the environment than some of our present technologies, that reduce dependence on nonrenewable resources, that are economically and ecologically sound, and that offer small-scale, practical alternatives to our current level and pattern of resource consumption. Governor Brown in 1976 by Executive Order, takes as its mission the need to encourage tools, techniques and processes in our economy-as well as in our communities and institutions-that are simple, direct, small-scale, and inexpensive: a balanced technology that is appropriate to maintaining the health of California's people, economy, and environment.5
At the federal level, the National Center for Appropriate Technology, established at Butte, Montana, conceives of itself as addressing the need for small-scale technologies as solutions to the problems of rapidly rising costs of energy, the increasing shortages of non-renewable energy resources, and the continuing problem of devising ways in which individuals and communities can become self-reliant and selfsufficient.
Its task is to be accomplished through "the development and application of technologies appropriate to the needs of . . . lowincome communities.""'
The effort is by no means limited to the United States. VITA (Volunteers in Technical Assistance), a group operating out of Mount Rainier, Maryland, directs its efforts toward developing nations. In 1976 the Ad Hoc Panel of the Advisory Committee on Technology Innovation of the National Academy of Sciences published a study of Energy for Rural Development, subtitled Renewable Resources and Alternative Technologies for Developing Countries.7 In Wales, an abandoned slate quarry has become the home of the Centre for Alternative Technology which seeks to research and demonstrate the means for "reducing our consumption of resources," "avoiding pollution and waste," "maintaining the stability of the earth's natural systems," "taking a responsible attitude to the survival of future generations," and "respecting people's need for fulfillment."' Public agencies have more than ideology, however, and have for the past few years been distributing actual funds for the investigation and propagation of appropriate technologies. A quick survey of the past year's grants by the National Center for Appropriate Technology, the University of California Appropriate Technology Program, and the Appropriate Energy branch of the U.S. Department of Energy shows a concentration of effort to stimulate research in the areas of energy, agriculture and food production, architecture, transportation, waste water resources, public health, and to promote public outreach in all of these areas. Such familiar activities as solar energy, wind, methane, biomass conversion, composting, biological control of pests, drip irrigation, bicycles, house insulation, adaptive reuse of buildings, have all benefited from grants for research and development.
POSSIBLE AVENUES FOR HISTORICAL RESEARCH
In only a few cases, however, have funds been spent on the history of the technologies involved despite the fact that all of the areas just listed have not only histories, but rich and ancient ones at that.
There are at least two ways in which a careful study of the history of technology might enhance the efficiency of current efforts to promote alternative technologies. The first involves history as a great museum of the past. In his first presidential address to the infant Newcomen Society, in 1921, the British engineer Arthur Titley reminded its members that in reading old engineering works or studying old drawings, one very often comes across processes, machines or details of machines, and The Co-Evolution Quarterly, is an important and striking example of lost history recaptured." Although not trained historians, Butti and Perlin were able to document a thriving and healthy solar industry cut short by the introduction of cheap natural gas in the 1930s. At a time when the California Energy Commission believes the greatest single block to public acceptance of solar energy is a widespread belief that this technology lies far in the future, its discovery in the past has large policy implications. Indeed, the commission has recently announced a contest to discover the oldest solar installation in the state, the winner to be presented with a commemorative plaque by the State Office of Historic Preservation. 12 The addition of alcohol made from agricultural products to gasoline is another current interest which has a long and as yet untold history. Early in 1978 the American Society of Mechanical Engineers, in its newsletter from Washington, called "gasahol" an idea whose time may have come.'3 If so, it has been a long time coming. In 1963 Senator Karl E. Mundt of South Dakota recalled that he and Representative Benjamin Jensen of Iowa had introduced legislation "to provide for the use in motor fuels of alcohol" into the Congress since 1935. 4 In that year the controversy was described by a chemurgic advocate as a power struggle between farmers who wanted new outlets for their surplus crops and field wastes and the petroleum industry which did not want competition for its products.'5 Such fuels were, in fact, marketed in the United States and abroad. An Associated Press dispatch dated July 1978 announced that "the Carter Administration told Congress ... that it wants to encourage development of alcohol motor fuels but isn't sure how."" Perhaps a history of this emerging technology, and the political controversy it has always aroused, might suggest some ways.
One last example will have to suffice. In the Fall of 1977 the Smithsonian magazine carried an article by David E. Lilienthal, the former chairperson of both the Tennessee Valley Authority and the Atomic Energy Commission, deploring the fact that, in his phrase, "Lost Megawatts Flow Over Nation's Myriad Spillways."" Lilienthal cited statistics that indicated 54,000 megawatts could be generated at already existing dam sites, 113,000 additional megawatts were available from undeveloped hydro sites, and that if only 10 percent of the 50,000 small dams in the nation were even partially developed, the country could save the equivalent of 180 million barrels of oil every year.
In fact, early in 1978 a joint investigation by the Department of Energy and the Interior Department's Historic American Engineering Record addressed the specific question of abandoned hydro sites in Utah and discovered some that might again be utilized. In northern and central California the Pacific Gas and Electric Co., over its first century of corporate life, absorbed no less than five hundred smaller competitors. It is not at all inconceivable that in at least some of these cases PG&E was buying the market and transmission facilities, and that generating capacity was shifted from small local steam and hydro sites to central plants as soon as the economics and technology of the situation warranted. Since both the economy and technology have changed drastically since the 1920s, a reexamination of these original sites might uncover resources badly needed today. In 1977 the California State Energy Commission adopted the official policy of encouraging both the diversification and the decentralization of energy production in the state. Such a policy could be greatly aided by site-specific research carried on by qualified historians of technology." The second way in which the history of technology might aid the search for alternative technologies lies more in the realm of mythology and ideology than in the discovery of particular devices, once used and since lost. "For some peculiar reason," as Reinhard Rurup has written, "technology is considered ahistorical, and it provokes thought not about the past, but about the present and future."' To the extent that it has itself been infected by whiggism, the history of technology has tended over the years to reinforce this kind of thinking rather than correct it. The notion that technology develops in a progressive and linear way, and that each improvement drives out its inferior antecedents, has left the general public, and many policy makers as well, with a grossly distorted view of technological change. Historians of technology have the data to give exposure to such falacious bromides as what can be done will be done, bigger is always better, people rather than guns kill people, and wood and water are simple and easy compared with iron and steam, let alone plastic and nuclear power. The historian of technology is not fooled by the term biomass but recognizes behind it the familiar wood which a scant century ago was the dominant energy source in America, and remains so in some parts of the world today.
In his presidential address to the American Historical Association, Lynn White remarked that while the historian cannot guarantee the completeness of technology assessments, she or he can perform the even more useful task of reminding the assessing agency that such a goal is unrealistic anyway.20 The role of the historian is somewhat similar in the field of alternative technology. While the history of any particular device or process can usefully be traced, it is not so clear that the historian can discover entirely forgotten areas of investigation.
Beyond this, however, the larger task remains. The historian of technology can stop legitimizing what Schumacher has called "the forward stampede" and lend support instead to "the homecomers."21 As George Kubler has written,
